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NETWORK ADDRESSING BASED 
ON THE PORT OF A NETWORK SWITCH 

Technical Field 

This invention relates to a networking addressing system which 
provides logical addresses to network devices based on the port of a network 
switch to which the network device is connected. 

5 

Back ground of the Invention 

Referring to Figure 1, commonly a Media Access Control (MAC) 
address 2 is a fixed address which is given to a network device 4 when it is 
manufactured and an Internet Protocol address 6 is a variable address which 
10 is assigned and associated with MAC address 2. In the past, when using an 

ethemet network in a factory automation network, users have been plagued 
with the problems of managing the relationship of the MAC address 2 with 
the Internet Protocol (IP) address 6. Typical addressing systems assign IP 
addresses 6 to network devices 4 based on the network device's MAC address 
15 2 without regard to the network device's physical location. Because every 

network device 4 has a different MAC address 2, when one network device 
4 is unplugged from the network and another network device 4 put in its 
place, a subsequently connected network device in the same location as the 
first network device 4 will most likely not be assigned the same IP address 
20 6 as the first. This is especially true in systems where IP addresses 6 are 

"leased" to a particular MAC address 2 for a particular period of time, such 
that even when the network device 4 is not connected to the network, its IP 
address 6 remains reserved. This method of assigning IP addresses is 
desirable where network devices move from place to place but wish to 
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maintain their original logical identity on the network or when a particular 
location on the network is used by many different network devices at 
different times, such as in an office environment. 

These addressing systems fall short in a factory automation "setting. 
Problems occur when a user installs a network device at a fixed location in 
a factory with the network device performing a particular function on the 
network, such as controlling a machine. If a problem develops with the 
network device, maintenance must be performed by a factory technician who 
is skilled in the field of repair of the machine but is not skilled in the area of 
networking management. If the network device must be replaced by a 
different network device, the machine will not operate until the new MAC 
address of the new device is associated with the old IP address (formerly 
associated with the removed device's MAC address). This is due to the fact 
that the machine (or other device) is configured to communicate with the IP 
address. A network management professional must be summoned to perform 
the task of associating the IP address with the new MAC address, and, as a 
result, the machine must left offline until a networking professional can be 
summoned. This loss of machine production time costs a significant loss in 
production and, therefore, money. This invention eliminates the need for the 
network management professional to be available for replacement of the 
network device. The present invention solves this and other problems. 

Summary Of The Invention 

The present invention discloses a network switch for a computer 
network which receives a network message from a network device and 
forwards the network message to an appropriate destination. The network 
switch has a plurality of ports for receiving and forwarding the network 
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message. The network switch has a logical address server which assigns a 
logical address to a network device based upon the port of the network 
switch to which the network device is connected. 

In an alternative embodiment, there is disclosed a logical address 
5 server correctable to the port of a network switch. The logical address server 

assigns logical addresses to network devices connected to the network switch. 
The logical address server assigns a logical address to a network device based 
upon the port of the network switch to which the network device is 
connected. 

! 0 Also disclosed is a method of assigning a logical address to network 

device connected to a port of a network switch comprising the step of 
assigning the logical address based upon the port of the network switch to 
which the network device is connected and a device for performing the 
method. 

15 

Brief Description Of The Drawings 

FIG. 1 is a diagram of a system of assigning logical addresses 

according to the prior art. 

FIG. 2 is a diagram of a system of assigning logical addresses 
20 according to an embodiment of the present invention. 

FIG. 3 is a diagram of a system of assigning logical addresses 
according to a second embodiment of the present invention. 

retailed Description of the Invention 
25 While the invention is susceptible of embodiment in many different 

forms, there is shown in the drawings and will herein be described in detail 
a preferred embodiment of the invention. It is to be understood that the 
present disclosure is to be considered only as an example of the principles of 
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the invention. This disclosure is not intended to limit the broad aspect of the 
invention to the illustrated embodiments. The scope of protection should only 
be limited by the accompanying claims. 

Referring to Figure 2, there is shown a computer network switch 10 
5 having six ports 1 2. It should be understood and will be readily apparent to 

one of ordinary skill in the art that the network switch could have any number 
of ports 12. Connected to three of the ports 12 are network devices 14. The 
network devices 1 4 can be any electrical device capable of communication 
over a computer network, such as a personal computer, a programmable logic 
10 controller or an input/output device. The network switch 10 receives a 

network message from any one of the network devices 14 and forwards the 
network message to an appropriate destination. 

The appropriate destination depends on the type of network being 
used. For example, in an ethernet network implemented over twisted pair 
15 copper wire, the network switch could be a "smart" network switch and 

forward the network message to one or more network devices 14 for which 
the network message is intended, or it could be a "dumb" network switch and 
forward the message to all network devices 14. In the case of a "dumb" 
network switch the network devices 14 for which the network message is not 
20 intended merely ignore the network message. In the case of a token ring type 

network, the network switch might merely pass the network message to the 
next computer in the ring. All of the scenarios for an appropriate destination 
are well known and are readily understood by one of ordinary skill. 

The network switch 10 further comprises a logical address server 18 
25 which assigns an IP address 1 6 to a network device 14 based upon the port 

1 2 of the network switch 1 0 to which the network device 14 is connected. In 
order for the logical address server 1 8 to know which IP address 1 6 to assign 
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each port 12, the logical address server 1 8 must be initially configured by a 
networking professional to associate each IP address 16 with each port 12. 

In use, when one of the network devices 14 fails, a technician simply 
removes the defective network device 1 4 from the network by disconnecting 
it from the port 12. A new network device 14 is then placed on the network 
by connecting it to the port 12 from which the failed network device 14 was 
disconnected. Either upon connecting the new network device 14 to the 
network or upon the network device's 1 4 request, an IP address 1 6 is assigned 
by the logical address server 18 to the new network device 14 based on the 
port 12 of the network switch to which the device is connected. In this 
manner, the failed network device 14 and the new network device 14 have the 

same IP address 16. 

Optionally, the logical address server 1 8 can be configurable to assign 
an IP address 16 based on either the port 12 of the network switch 10 or 
assign an IP address 16 based upon a MAC address associated with the 

network device 14. 

The network switch 1 0 is preferably connected to network devices 14 

by electrical wires and the network messages are preferably electrical signals. 
However, the present invention can be easily adapted to accept fiber optical 
cables to connect the network devices to the network switch which transmit 
light pulses as the network messages. 

While the specific embodiments have been illustrated and described, 
numerous modifications come to mind without significantly departing from 
the spirit of the invention, and the scope of protection is only limited by the 
25 scope of the accompanying claims. 



20 



WO 01/50711 



PCT/US00/33188 



-6- 
CLAIMS 

I claim: 

1 . A network switch for a computer network which receives network 
messages from a network device and forwards the signal to an appropriate 
destination having a plurality of ports for receiving and forwarding the 
network message, the network switch comprising: 

a logical address server which assigns a logical address to a network 
device based upon the port of the network switch to which the network 
device is connected. 

2. The network switch of claim 1, wherein the logical address server 
assigns the logical address to a network device based upon the port of the 
network switch to which the device is connected for less than all of the ports 
of the network switch. 

3. The network switch of claim 1, wherein the logical address server 
assigns the logical address to a network device based upon the port of the 
network switch to which the device is connected for a portion of the ports and 
assigns a logical address to network devices of other ports based upon the 
fixed address of the network device. 

4. The network switch of claim 1 , wherein the logical address server 
is a modified DHCP server. 

5. The network switch of claim 1, wherein the logical address server 
is a modified BOOTP server. 
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6. The network switch of claim 1, wherein the network devices are 
connected to the network switch with electrical wires and the network 
messages are electrical signals. 

7. The network switch of claim 1, wherein the network devices are 
connected to the network switch with fiber optic cables and the network 
messages are impulses of light. 

8. A method of assigning a logical address to network device 
connected to a port of a network switch comprising the step of assigning the 
logical address based upon the port of the network switch to which the 
network device is connected.. 

9. The method of claim 8, wherein the logical address is assigned 
based upon the port of the network switch to which the network device is 
connected for less than all of the ports. 

10. The method of claim 8, wherein the logical address is assigned 
based upon the port of the network switch to which the device is connected 
for portion of the ports and comprises the further step of assigning a logical 
address to a network device based upon a fixed address of the network device 
for a remaining portion of the ports. 

11. The method of claim 8, wherein the network devices are 
connected to the network switch with electrical wires and the network 
messages are electrical signals. 
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12. The method of claim 8, wherein the network devices are 
connected to the network switch with fiber optic cables and the network 
messages are impulses of light. 

1 3 . A device for performing the method of claim 8 . 

14. A method of assigning a logical address to network device 
connected to a port of a network switch comprising the steps of attaching the 
network device to the network switch; requesting a logical address; and, 
assigning the logical address based upon the port of the network switch to 
which the network device is connected. 

15. The method of claim 14, wherein the logical address is assigned 
based upon the port of the network switch to which the device is connected 
for less than all of the ports. 

16. The method of claim 14, wherein the logical address is assigned 
based upon the port of the network switch to which the device is connected 
for portion of the ports and comprises the further step of assigning a logical 
address to a network device based upon a fixed address of the network device 
for a remaining portion of the ports. 

17. The method of claim 14, wherein the network devices are 
connected to the network switch with electrical wires and the network 
messages are electrical signals. 

18. The method of claim 14, wherein the network devices are 
connected to the network switch with fiber optic cables and the network 
messages are impulses of light. 
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19. A device for performing the method of claim 14. 
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